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IHosicuuTeaLHAA 3aIUCKA

PabGouas mporpaMma 1o XUMHH COCTaBJIEHA HA OCHOBE!

®depnepanbHoro 3akoHa ot 29 nexadps 2012 roga No273-D3 «O6 obpa3oBanuu B Poccuiickoit
deneparny;

@denepalibHOTO  TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO OOIIEro
o0pa3oBaHUs, YTBEPKISHHOTO MpHKa30oM MUHHCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit
Oenepannn ot 17 nexadbps 2010 r. Ne 1897 ¢ usmenenusimu, BHecEHHBIMU TTpukazomM MOuH
P® ot 29 nexabps 2014 roma Nel644;

MIPUMEPHOM TPOrpaMMBbl OCHOBHOT'O 00111eT0 00pa30BaHUs 110 XUMHUU;

I'apa H.H. Xumus. Paboune nporpammsl. [Ipenmernas iuaus yueonukoB I'.E.Pynsurtuca,
O.I".Denpamana. 8-9kmaccel:mocoOue il yauTeneld 001meo0opa3oBaTe/IbHBIX OpraHU3aIui /
H.H.I'apa.-2-e u3a.no1m.- M.: [Ipocsemenue, 2013

®denepanbHOTO MEepevHs YYCOHUKOB, PEKOMEHYEMbIX K HCIIOIB30BAHUIO MPU PeaTH3allin
MMEIOIINX TOCYAapPCTBEHHYIO aKKPEAMTAIMI0 00pa30BaTENbHBIX MPOrpaMM HAYaIbHOTO
00111er0, OCHOBHOTO OOIIETO, CPETHEr0 00IIero oOpa3oBaHUs

OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs bBOY KMP
"®epanontosckas OI" ;

CanlluH 2.4.2.2821-10, yTBepkIE€HHBIMH I[OCTAaHOBJIEHUWEM [J1aBHOrO TroCyAapCTBEHHOTO
canutapHoro Bpauda Poccuiickoit ®enepanuu ot 29.12.2010r. Ne 189 ¢ uzmeHeHusmu,
BHECEHHBIMH ITOCTAHOBIIEHHEM [ JTaBHOTO rOCYJapCTBEHHOTO CaHUTApHOTO Bpaua Poccuiickoii
®enepanun ot 29.06.2011r. Ne 85;

VYyeonoro mana BOY KMP "®epanonrosckas OL" ;

[Tonoxxenus o padboueit nporpamme bOY KMP "®epanontosckas OI" .

Pabouas nporpamma opueHTHpoBaHa Ha ucnosb3oBanue YMK no xumuu juig 8-9 kinaccos aBTopoB
I''E.Pyn3utuca u ®.®denpamana u obecrieueHa yueOHUKaMHU:

Pymzutuc I'.E.Xumus.8 knacc: yueOHUK 111 001eo0pazoBaTenbHbx opranuzanuil/I.E.Pyn3uruc,
@ I'.®enpaman.-6-¢ nuznanue-M:IIpocsemienne,2018

Pymsutuc I'.E.Xumus.9 knacc: yueOHUK 11 00111€00pa3oBaTeNbHbBIX

opraam3anuii/I".E.Pymsurtuc, @ I'.denpaman.-6-e u3ganne-M:IIpocsemnienne,2018

IMpomexyTouHas aTTecTanus B 8,9 kiaccax mpoBoAUTCS B GopMe KOHTPOIHHOU pabOTEHI.

N3MEHEHUS Ha ocHOBe ¢enepanbHOil pabodell MporpaMMbl M0 XHMHU BHECEHBI B MJIAHUPYEMbIe
o0pa3oBaTe/ibHbIC Pe3yJIbTATHI.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MTPOrPAMMbI OCHOBHOTO OOIIET0 00pa30BaHUs JIOCTHTAIOTCS B
xoJle OOy4eHHs XUMHH B E€IMHCTBE y4eOHOW M BOCHUTATEIBHOW MAESITETbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU ~ POCCUUCKMMHU  COIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBCHHBIMHU  I[€HHOCTSIMHU,
IPUHITHIMHU B 00OLIIECTBE MpaBUIaMH 1 HOPMaMH MOBEJCHHS U CIIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHUS,
CaMOpPa3BUTHUS U COLMATM3AIUN 00yJarOIIIXCS.

JIndHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [ICHHOCTHBIX OPUEHTAINN U PACIIUPEHUE OTBITA JACITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTu:

1) naTPpHOTHYECKOT0 BOCTTUTAHUS:

[EHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAay4HOMY
HACJICUIO, TIOHUMAHUS 3HAUYCHUS! XUMHUYECKON HAYKH B JKU3HH COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHON uH(pOpMalMel O TMepeloBbIX [TOCTIKEHUSX U OTKPBITUAX MHPOBOM H
OTCUECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHMA:

MIPEJICTABJICHHUS O COIMAILHBIX HOPMAax W MPaBWJIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOHM, y4eOHO-UCCIIEI0BATENbCKOH,
TBOPYECKOH U IPYTHX BUJIAX JCATCIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JACSITEILHOCTH ITPU
BBIMIOJTHEHUH Y4€OHBIX, MO3HABATEIbHBIX 33/a4, BBIOJHEHUH XMUMHYECKUX SKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO W B3aMMOIIOMOIIM B TpoIecce 3TOH ydeOHOU
NESTENIbHOCTH, TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEACHHWE U IOCTYNKH CBOMX TOBApHUIIEH C MO3UIUH
HPABCTBCHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIICACTBHUI ITOCTYITKOB;

3) HEeHHOCTH HAYYHOTr'0 MO3HAHHUS:

MHUPOBO33PECHUYCCKUE MPEACTABICHUS O BEIISCTBE M XHUMHYECKOW PEaKIHH, COOTBETCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH U COCTABISAIONIME OCHOBY JJII MOHMMAHUS CYLITHOCTH HAyYHOU
KapTUHBI MHUpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TMPHUPOIBI, B3aHMOCBS3SIX
YyeloBeKa ¢ MPUPOTHON cpesioil, O POl XMMHH B MTO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHBIE HAa TOMyYE€HUE HOBBIX 3HAHHM MO XUMHUHU, HEOOXOTUMBIE
UIsE  OOBsICHEHHsI HaOJIOAaeMbIX TMPOIECCOB U  SBICHUH, MO3HABATENbHON, HMH()OPMAIMOHHOW W
YUTATEILCKON KYJIbTYphl, B TOM YHUCJIC HABBIKOB CAMOCTOSTEIHHOW PabOThI ¢ y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOU, JOCTYIMHBIMA TEXHHUYECKUMHU CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYeHHI0O W TIO3HAHUIO, JF0OO03HATENHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUIO, TMPOCKTHOW U HCCIEAOBATEIbCKOM JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HATPABJICHHOCTH W YPOBHS OOYUYCHHS B TaIbHEHUIIIEM;

4) popMupPOBaHHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH XH3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3/I0pOBBII 00pa3 >KM3HU, OCO3HAHME TOCTEACTBUN U HEMPHUATHE BPEAHBIX MPUBBIYECK (ymoTpeOIeHus
AJIKOTOJI5, HAPKOTUKOB, KYpEHUs1), HEOOXOIMMOCTH COOJIIO/IEHHUS TTpaBuiI 0€30MaCHOCTH TIPHU OOPAIIEHUH C
XUMHUYECKHMH BEIECTBAMU B OBITY U pealbHON KHU3HU;

5) TPyA0BOI0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHYECKOMY H3YUEHUIO MPOPECCH U TPyAa pa3IuYHOrO pOJia, YBAXKECHHUE K TPYAY H
pe3ysibTaTaM TPYIOBOH JIEATEIHPHOCTH, B TOM YHCJIC HAa OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHHWH 10
XUMHUH, OCO3HAHHBIM BHIOOP WHAMBUAYAILHON TPAeKTOPUU MPONOIDKEHUS OO0pa3oBaHUA C YUETOM
JTUYIHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH, YCIIETITHON
po(hecCHOHANEHOM JEATENILHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHH, TOTOBHOCTh aJallTUPOBATHCS B
npodeccHoHaIBHOM cpee;

6) 3K0JIOrHYeCKOro BOCIIMTAHUS:

9KOJIOTHUYECKH TeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIC KaK UICTOYHHKY KU3HU Ha 3eMJie, OCHOBE e&
CYIIIECTBOBAaHMsI, TOHUMaHUE IIEHHOCTH 3J0POBOIO0 M 0O€30MacHOro o0pa3a >KW3HH, OTBETCTBEHHOE
OTHONICHHE K COOCTBEHHOMY (DH3UYECKOMY | IICHXHYECKOMY 370pPOBBIO, OCO3HAHUE IICHHOCTH



coOuro/IeHHsI TpaBuil O€30IaCHOTO MOBENEHMsI IpU paboTe C BEIIEeCTBAMM, a TAKKE B CHUTyalMsX,
YIPOKAKOUIUX 340POBBIO U KU3HHU JIIOJIEH;

CHOCOOHOCTH MPHMEHATh 3HAHMA, MOJIydaeMble IpU HM3YyYEHMHM XHUMHUH, U1 pPELIeHUs 3a71ad,
CBSA3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPENOM, Ul IOBBIIICHUS YPOBHS 3KOJIOIMYECKOW KYJBTYpHI,
0CO3HaHMsI ITI00AJIBHOTO XapaKTepa SKOJOrMUECKUX MpoOIeM U IyTeH UX pelieHus OCpeICTBOM METOI0B
XUMHUH, DKOJIOTMYECKOIO  MBIIUICHMs, YMEHUS PYKOBOACTBOBAaTbCA UM B  II03HABaTEIbHOM,
KOMMYHHMKaTUBHOW U COLIUATIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX ~Ppe3yJNbTaTOB  BBIACISIIOT 3HauuMble Uil (POpPMHUPOBaHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (aKT, CUCTeMa, IpoIiecc,
9KCHEPUMEHT M JIPYyroe.), KOTOpbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAy4YHbIX YYEOHBIX NpeAMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUH W3 3TUX NPEAMETOB (HOPMUPOBATH MPEICTABICHUE O LIEIOCTHON HAYyYHOMH
KapTHHE MHpa, U YyHHUBepcajlbHble Yy4eOHble JEHCTBHMs (IIO3HABaTElIbHblE, KOMMYHUKATUBHBIE,
pEryIsTHBHBIE), KOTOpble oO0OecreunBaloT (HOPMUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIBHOMY
IUTAHUPOBAHMIO U OCYLIECTBICHUIO YU€OHOH e TeTbHOCTH.

ITo3HaBaTe/1bHBIE YHHBepCcAJIbHbIE YUeOHbIe JeliCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHUS UCIOJIb30BaTh IPUEMBI JIOTUYECKOT O MBIILIIEHUS IIPU OCBOCHUH 3HAHUW: PACKPBIBATH CMBICII
XUMHUYECKUX MOHATUH (BBLACIATh UX XapaKTEpHbIE NPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JPYTUMHU
HOHATUSMM), HUCIOJIb30BaTh IOHATUS Ui OOBSICHEHUS OTIENbHBIX ()AaKTOB M SIBJICHUH, BBIOMpAThH
OCHOBAHMS M KpPUTEPUH IS KIAaCCH()UKAUMU XHMHUYECKHX BEIIECTB W XHMHUYECKHX PEaKIIWH,
yCTaHaBJIMBaTh IMPUYUHHO-CIEICTBEHHbIE CBA3M MEXJY OOBEKTaMU H3YyY€HUs, CTPOUTH JIOTMYECKUE
paccyxaeHus (MHAYKTUBHbIE, IEYKTUBHbIE, 10 aHAJIOTUH), 1€1aTh BHIBO/BI U 3aKIIOYCHMUS;

yMEHUE MpHUMEHATh B Ipolecce IMO3HaHWA TMOHATHA (IpeAMETHble U METalpeMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yEMbIE B XUMUH, IPe0OpPa30BbIBATH IIUPOKO IPUMEHSIEMbIE
B XMMUU MOJIEJIbHbIE MTPEJICTABICHUS — XUMUUECKUH 3HaK (CUMBOJ 3JIEMEHTa), XUMHUUecKas Gpopmyna u
YpaBHEHHE XUMHUYECKOW peaklUuu — IPU PELIEHUU y4eOHO-TIO3HABATENbHBIX 33Jay, C Y4ETOM ITHUX
MOJICTIbHBIX IPEICTABICHUM BBIBIATh M XapaKTEPU30BaThb CYILECTBEHHBbIE IPU3HAKU H3Y4aeMBbIX
O0BEKTOB — XHMHUYECKHX BEIIECTB W XWMHYECKHUX PEaKIHid, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
[IPUYMHHO-CIICACTBEHHBIC CBA3H U IPOTUBOPEUYUS B U3y4aEMBIX IIPOLECCAX U SABJICHUIX.

ba3oBrble uccienoBarebCcKue AeiicTBUS:

YMEHHUE HUCIOJIB30BaTh ITOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI JUIsl GOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUI;

npuoOpeTeHue OIbITa MO0 IJIAHUPOBAHUIO, OpraHU3allid U TPOBEACHUIO  YYEHHYECKUX
SKCIIEPUMEHTOB, yYMEHME HaOII0AaTh 3a XOJOM IIPOIIECCa, CaMOCTOSITEIbHO IPOrHO3UPOBATH €Tr0
pe3yibTart, GopMyIupoBaTh 000OIIEHHUS U BBIBOJIBI 110 PE3yIbTaTaM MPOBEAEHHOTO OIIbITA, UCCIIEA0BAHMS,
COCTaBJIATh OTYET O MpOoeTaHHON padoTe.

Pabora ¢ nngopmanueii:

yMeHUue BbIOMpaTh, aHATM3UPOBATh U MHTEPIPETHPOBATh MH(OPMAIMIO PA3TUYHBIX BUJOB U (HOpPM
IPEJICTaBICHUS, TIOJy4YaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAy4HO-TOMYJISpHAs JUTEpaTypa XUMHUYECKOTO
coJiepKaHus, CIpaBOYHbIE MOcOOUs, pecypchl MIHTepHeTa), KpUTUYECKH OLIEHWBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(POpMAIIUIO;

yYMEHHUE TNPUMEHATh pPa3IUYHble METOAbl M 3alpochl NpU TOUCKE M oTOope HMHpOpMAIMM U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX [UIsl BBIIIOJHEHUS Y4YeOHBIX M MO3HABATENIbHBIX 3aj]ad
ONpeNeNIEHHOr0  THMA, MPHOOpeTeHHe OombiTa B  00JacTH  MCMONB30BaHMUA  MH(OPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTWM, OBJAQJEHUE KyJIbTYpOH AaKTUBHOIO MCIOJIB30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY MpPEACTaBICHUS MHPOPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu, IpyrumMu popmamu rpapuku
U UX KOMOMHALIUSAMU;

YMEHHE HUCII0JIb30BaTh U aHAJIN3UPOBATH B Mpoliecce yueOHOW U UCCIIeI0BaTEeNIbCKON JAesITeIbHOCTH
UHPOPMALIMIO O BIUSHUM TMPOMBIIIICHHOCTH, CEJIbCKOTO XO3SHCTBA W TpaHCIOPTa Ha COCTOSIHUE
OKpY>Karoller MpUpOTHON CPEBI.

KoMMyHuKaTHBHBIE YHHBepPcaJbHbIe yueOHbIe JeliCTBUA:



YMEHHUS 33/1aBaTh BOTIPOCHI (B X0JI€ uaiora v (Uju) TUCKYCCHH) TIO CYIIIECTBY OOCYK1aeMOM TEMBI,
(dbopMynHpOBaTH CBOU MPEATIOKEHHUS OTHOCUTEIIBHO BBHIMIOJHEHUS NPEITI0KESHHON 3a1auu;

YMEHHUS MPEACTaBIATh MOJyYEHHBIE Pe3yJIbTaThl MO3HABATEIbLHOM AESITENHOCTH B YCTHBIX U
IUMCbMEHHBIX TEKCTAX; JeJaTh MPE3EHTALMI0 PE3YJIbTaTOB BBINOJIHEHHUS XMMHUYECKOIO 3KCIEPHMEHTA
(J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO IIPOSKTA);

yMEHHs y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IIO3HABAaTEIbHOW H
UCCIIEIOBATEIbCKON JEATEIBHOCTH IMPH PEIICHHH BO3HUKAIOMIMX MpOOJIeM Ha OCHOBE y4éra oOmmx
MHTEPECOB U COTJIACOBaHMA MO3UIMHA (0OCYyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI,
KOOpJMHAILIMSI COBMECTHBIX JACUCTBUMN, ONpENE/ICHHE KPUTEPUEB IO OIECHKE KauyecTBa BBITOJIHEHHOM
paboTel U ApyTHUE).

PeryasiTuBHbIe yHUBepCcaJbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO OIpeAeNsaTh LeNu JeATeIbHOCTH, IJIaHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJMPOBATh U NPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JESATENBLHOCTh, BHIOMpATh Hambojee
3¢ dexTrBHBIE CIOCOOBI pelIeHNs YYeOHBIX M MM03HABATENbHBIX 3a/1a4, CAMOCTOSITEIIBHO COCTaBIATh MU
KOPPEKTUPOBATh NPEAJIOKECHHBIM QJITOPUTM JACUCTBUM IIPU BBINOJIHEHUU 3aJaHUM C Yy4ETOM I1OJIyYEHUS
HOBBIX 3HaHUH 00 U3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEaKLUAX, OLIECHUBATh COOTBETCTBHUE MTOJIYY€HHOTO
pe3ysibTara 3asBICHHON LeNM, YMEHUE HCIOJb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, IIpe/jiaracMble B
YCIIOBUU 3aJJaHHA.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmpeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00S3aTENFHOTO COJIEP)KAaHUS, YCTAHOBIEHHOTO
TaHHOU (enepanbHON paboueit mporpaMMon, BRIICISIFOT: OCBOSHHBIC O0YYaIONUMUCS HAYYHBIC 3HAHUS,
YMEHHUSI ¥ CTIOCOObI IeUCTBUM, crieIUpUUECKHe s TPEeIMETHON 001IacTi « XUMUS», BUJIbI A€ITEIbHOCTH
[0 MOJY4YEHHIO HOBOI'O 3HAHMS, €r0 MHTEPHpEeTaIiH, NpeoOpa3oBaHUIO0 M MPHUMEHEHUIO B pPa3IUYHbIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K koHny oOyueHus B 9 kJacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPa’KaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHM: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, AaHHOH, TMPOCTOE  BEIIECTBO, CIOXXHOE  BEIIECTBO,  BAJEHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKUCIIEHUS, XUMHYECKas peaklMs,, XUMUYECKas CBA3b,
TETI0BOM 3((EeKT peakiu, MOJIb, MOJIAPHBIA 00BEM, PacTBOP, SJIEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANEKTPOIUTUYECKAsT JHUCCOLMALINS, PEAKIUM MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, oOpaTHMble U HEOOpaTHUMbIE peaKIUH, OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIC
peaKuuu, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHME U BOCCTAHOBIIEHUE, aJIJIOTPOIHS,
aM(pOTEepHOCTh, XUMHUECKasl CBsI3b (KOBAJICHTHAs, MOHHAs, METAITIMYECKasl), KpUCTAILITMYECKAast
pemérka, KOppOo3Hsli METAJIOB, CIUIaBbl, CKOPOCTb XMMMYECKON pEaKIuH, MpeaesIbHO
nonyctumast konenTpanus 11K BemecTsa;

® WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUECKUX MOHATUN U IPUMEHSTH 3TH MOHATHUS PU
OINMCAaHUU BELIECTB U UX MPEBPAILLEHUM;

® ICIIOJIb30BAaTh XWMUYECKYI) CHUMBOJIUKY JUJISI COCTaBIEHUS (OpPMYT BEIIECTB U YpaBHEHHIA
XUMHUYECKUX PEAKIUN;

® ONpeleNsITh BAJEHTHOCTh W CTENEHb OKHUCIEHUS XHMHUYECKUX 3JIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOIO COCTaBa, IMPUHAJJIEKHOCTh BEIIECTB K ONpEAEIEHHOMY KIIAacCy COEIWHEHUH 10
(dbopMynaM, BUJ XUMHUYECKOH CBsI3U (KOBaJCHTHAS, NOHHASI, METAJUINYECKasl) B HEOPTAHUYECKUX
COEIMHEHMSX, 3apsij MOHA MO0 XMMHUYECKOW (opmyie, xapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COSAMHEHHUH, TUI KPUCTAININYECKON PEIIETKH KOHKPETHOTIO BELIECTBA,

e packpbeiBaTh cmbici [lepuommueckoro 3akona [[. M. MennmeneeBa W JIEMOHCTPHPOBATH €r0
MMOHMMAaHME: OIHUCHIBaTh M XapaKkTepu3oBaTh TabmuuHyro (opmy Ilepmonnueckoil cucTembl
XUMHUYECKHUX DJIEMEHTOB: pa3lnyarh MOHSATHUS «TJIaBHAs MOATpyMma (A-rpymnmna)» u «modoyHas
noarpynna (b-rpynmna)», maneie u OoibllMe NEPUOABI, COOTHOCHUTH OOO3HAUEHUS, KOTOpPHIE
UMEIOTCS B TEPUOJMUECKOM TabyiuIle, ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij AApa, 00Illee YUCIIO FIEKTPOHOB U paclpeesieHue ux
T10 AJIEKTPOHHBIM CJI05IM), OOBSCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB
U UX COEJMHEHUH B Ipeneiax MajiblX MEpUOJIOB U TJIaBHBIX HMOJATPYII ¢ y4ETOM CTPOEHUS UX
aTOMOB;



e KIacCH(UIIMPOBATh XUMHUYECKHE IEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XMMUUCCKHE PEaKIINU
(TT0 YMCITy M COCTaBy Y4acTBYIOIINX B PEAKIMH BELIECTB, 110 TEILIOBOMY P (EKTY, 110 H3MEHEHHIO
CTENECHEH OKHUCICHUS XMMHUUECCKIX BHGMCHTOB);

® XapakTepu30BaTh (ONMUCHIBATH) OOIIME M CHENU(PUUECKHE XMMUYECKHE CBOMCTBA NMPOCTHIX U
CIIOXKHBIX BEIIECTB, MOATBEPIKAasi ONMCAHNE TPUMEPAMHU MOJICKYJISIPHBIX ¥ HOHHBIX YpPaBHEHUI
COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKHHﬁ;

® COCTaBIIATH YPAaBHEHUS IEKTPOIUTHYECKON AUCCOMALIMH KUCIIOT, IIEJI04eH U COJIeH, TIOIHBIE U
COKpalIEHHBIC YPaBHEHUS PEaKIUil HOHHOTO OOMEHa, YPaBHEHHMS PEaKIHi, MOITBEP)KIAIONIIX
CYIICCTBOBAHUC TE€HETHYCSCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB;

® PacKpBIBaTh CYIIHOCTh OKHCIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIl OCPEACTBOM COCTABICHHUS
AIIEKTPOHHOTO OaNaHCca ATUX PEAKIHIA;

¢ [IPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUSA, BOSMOKHOCTH IIPOTCKAHUSA
XUMHUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX;

® BBIYHCIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO NIEMEHTa IO (hopMyse COeIUHEHHs, MACCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE,
MPOBOANTH PacyYEThI IO YPAaBHEHHUIO XUMHUECKON PeaKLny;

e coOmroaTh MpaBWIIA MOJIB30BAHUS XMMHUYECKON MOCYI0H U 1a00opaTopHBIM 000pYyAOBaHHEM, a
TAKIKC IIpaBUJIa 06pameHI/151 C BCIICCTBAMU B COOTBCTCTBHUU C MHCTPYKUHAMU IO BBIITOJIHCHUIO
7a00paTOPHBIX XMMUYECKUX ONBITOB IO TONYYCHUIO U COOMpPAHMIO ra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yriaeKucioro rasa);

® T[POBOMUTH PEAKIHMH, T[OATBEP)KIAMONINE KAYEeCTBEHHBI COCTaB pPAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJOpHUA-, OpoMuA-, HOAWA-, KapOoHAT-, docdar-, CHIHMKAT-,
Cy.HI)(l)aT-, THAPOKCUA-NOHBI, KaTHUOHBI aAMMOHU u HOHBbI HN3YUCHHBIX METAJIOB,
NPUCYTCTBYIOILIHNE B BOAHBIX PACTBOPAaX HEOPTaHMYECKUX BEIIECTB;

¢ [IPUMCHATH OCHOBHBLIC OIICpaAllUU MBICIIUTEIbHOM ACATCIIBHOCTH — aHAJIM3 U CUHTEC3, CPABHCHHUC,
O606III€HI/I€, CUCTCMATU3allUI0, BBIABJICHHUEC IMPUYUHHO-CIICACTBCHHBIX CBSI3EH — AJI1 U3YUYCHUA
CBOMCTB BEIIECTB M XUMHYECKUX PEaKLUi, €CTECTBEHHO-HAy4YHbIE METOJAbI IO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTIMPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICIICHHBIN).

COAEPKXAHHUE YYEBHOI'O ITPEIMETA

8 kiace
Pa3znen 1. OcHoBHbIE NOHATHSI XUMUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeEICTABJIEHUI)
[Ipenmer xumuu. XuUMHS Kak 4acTh €CTECTBO3HaHUA. BemectBa M ux cBoucTBa. UucThbie
BEIIIECTBA U CMECH. MeTonbl MO3HaHWS B XUMUU: HaOmrojeHue, skcnepumeHT. [Ipuembr GezomacHo
paboTsl ¢ 00opynoBaHUEM U BelecTBaMu. CTpoeHHE MIaMEeHH.
Uucrtelie BemectBa U cMmecH. CriocoObl OYMCTKH BEIIECTB: OTCTaMBaHUE, (PUIBTPOBAHUE,
BBIITAPUBAHUE, KPUCTAJUIM3ALMSA, JUCTHIUIALNS. DU3nueckue U XMMUYECKUE SIBJIEHUsS. XUMUUYECKUE
peakuuu. [Ipu3HaKN XUMHYECKUX PEAKLIMI U YCIIOBHSI BOSHUKHOBEHUS M TCUEHUS] XUMHYECKUX PEaKIIHil.
ATOMBI, MOJIEKYJIBI M HOHBI. BeliecTBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS.
Kpucrannmueckue u amopdubie BemecTBa. Kpucraummueckue penieTKkd: HWOHHAs, aTroMHas |
MoJeKkyJisipHas. [IpocTeie W Cln0oXKHBIE BEIECTBA. XHUMHYECKHM dJIE€MEHT. MeTaiulbl U HEMETaJlIb.
AtomHasi eguHuiia maccbl. OTHOCUTENbHAs aTOMHasg Macca. SI3bIK XMMHHU. 3HAKU XUMHYECKHUX
AJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BeIIeCTBA. XuMU4eckue ¢opmynsl. OTHOCHUTETbHAS
MOJIEKYJIIpHass Macca. KayecTBEeHHBIH W KOJHWYECTBEHHBIM COCTAaB BEIIECTBA. BbIUMCIECHHS TIO
xumudeckuM popmynam. MaccoBas o7l XUMHUYECKOTO 3JIEMEHTA B CJIOKHOM BEIIIECTBE.
BaneHTHOCTh XUMHUYECKUX dyieMeHTOB. OmpeeNeHne BAICHTHOCTH 3JIEMEHTOB MO (opMyliaMm
OmHapHBIX coequHeHnid. CocTaBlieHne XUMUYECKUX (hOpMYJT OMHAPHBIX COSUHEHUN 110 BAJICHTHOCTH.
ATOMHO — MOJIEKYJIIPHOE yu€HHE. 3aKOH COXpaHEHUsI Macchl BeliecTB. JKU3Hb U I€ATETbHOCTh
M.B. JlomoHOCOBa. XMMHUYECKHE YPABHEHUS. TUIIBI XUMHUYECKUX PEAKIIUM.
Kucnopon. Haxoxnenne B mpupone. I[lomydenne kucnopoma B jaboparopud U
MIPOMBIIITIEHHOCTH. PU3NYecKre U XUMUYeCcKHe CBOMCTBa Kuciopoaa. ['openue. Oxcuabl. [Ipumenenue



kuciopoaa. KpyroBopot kucinopoaa B npupojie. O30H, aloTponus Kuciiopoaa. Bo3ayx u ero cocras.
3amuTa aTMOC(HEpPHOTO BO3IyXa OT 3arps3HEHUIA.

Bomopona. Haxoxnenue B mpupoze. [lomydenne Bogopo/ia B J1aOOpaTOpuu U MPOMBIIIIIEHHOCTH.
du3ndecKue U XUMUYECKUE CBOMCTBA BOI0poaa. Bomopoa — BocctaHoBHTENh. Mepbl 6€30MacHOCTH TIPpU
pabote ¢ BogopoaoM. [Ipumenenne Bogopoaa.

Bonma. Metoasl onpenesieHusi cocTaBa BOJIbl — aHAIU3 M CUHTE3. Du3nueckue CBONCTBA BOJIBI.
Bona B npupojsie u crocoObl ee ounucTKH. Adpanus Bojibl. XMMHUYECKUE CBOKMCTBA BOIbI. [IpuMeHeHue
Boabsl. Boma — pactBoputens. PacTBopumocTh BemiecTB B Boje. MaccoBas J0JisE pacTBOPEHHOTO
BEIIECTBA.

KonuuectBennsie oTHoeHus: B xumuu. KonnuectBo BeniectBa. Mosib. Mossipaast macca. 3akoH
ABoraapo. MosipHbIii 00beM ra30B. OTHOCUTENBHAS TJIOTHOCTH Ta30B. OObEMHBIC OTHOIICHHS Ta30B
MIPU XUMHYECKUX PEAKIIHUIX.

Baxneiimme Kkimacchl HEOpPraHMYeCKHX coeauHeHud. OKCHABI: COCTaB, KiacCU(pUKAIIHS.
OcHOBHBIE U KHCIIOTHBIE OKCUIbl. Homenkiatypa okcujoB. dusmyeckue m XUMHUECKHE CBOWCTBA,
MOJy4YeHUE U IPUMEHEHUE OKCHJIOB.

I'uapoxcuabl. Knaccugukanus runpokcunoB. OcnoBanus. Coctas. Llenoun u HepacTBOpUMBIE
ocHoBanus. Homenkmarypa. @usuueckue M XUMHUYECKME CBOMCTBAa OCHOBaHMM. Peakuus
HedTpanu3anuu. [lonydeHre 1 npuMeHeHne OCHOBaHUH. AM(OTEPHBIE OKCHU/IBI U THIPOKCH/IBI.

Kucnoter. CocraB. Knaccudukanus. Homenknarypa. dusudeckre U XUMHUYECKHUE CBOWCTBA
KHUCJIOT. BBITECHUTENBbHBIN psiJl METAJIOB.

Comu. CocraB. Knaccudukanusa. Homenknarypa. @uznueckue cBoiicTBa coseil. PactBopumocts
coJjield B BoJie. XMMHUECKHE CBOMCTBA cojieil. CriocoOb! momyuenus coineil. [Ipumenenne comei.

I'eneTnueckas CBsA3b MEXAY OCHOBHBIMU KJIACCAMHM HEOPTAHUYECKUX COEIMHEHUN.

JdemoncTpauuu. O3HaKOMIIEHHE C 00pa3aMu MPOCTHIX U CIOKHBIX BenlecTB. CriocoObI OUMCTKU
BEILIECTB: KPUCTAUIM3AIMSA, JTUCTHLIANMA, XpomaTtorpadus. OmNbITh, TOATBEPKIAIONINE 3aKOH
COXpaHEHHUS MaCChl BEIIECTB.

[Tonydenue u cobupanue KHCIOPOaa METOIOM BHITECHEHHS BO3/lyXa U Bofbl. OnpeseneHue
cocraBa Bo3ayxa. Kowiekyus nepmu, KamMeHHO20 Yyeis U nPOOYKMOs ux nepepadomxu.
[Tonyuyenue Bopopona B anmnapate Kurma, npoBepka Bogopoaa Ha YUCTOTY, FTOPEHHE BOJOPOa,
coOupaHue BOJOPOJa METOJIOM BHITECHEHHS BO3/IyXa W BOJIBI.
Amnanu3 Boapl. CHHTE3 BOJIEL.
3HAKOMCTBO C 00pa3aMu OKCUJIOB, KUCJIOT, OCHOBaHM U coiei. HelTpanuzanus ménoun

KHCJIOTOM B MPUCYTCTBUU MHIUKATOPA.

JlaGopaTopHble onbIThbl. PaccMoTpeHne BEMIECTB C pa3IuYHBIMU (PU3NUECKIMHU CBOMCTBAMU.
Paznenenue cmecu ¢ nomolsio MarauTa. Ilpumeps! pu3nyeckux 1 XUMUUYECKHX siBIeHul. Peakium,
WUTIOCTPUPYIOIINE OCHOBHBIE MPU3HAKK XapaKTEPHBIX peaklnu. PaznokeHue oCHOBHOTo KapOoHaTa
meau (I1). Peakuus 3aMenieHns Meiu xKene3oMm.

O3zHakomiieHHE ¢ 00pa3aMu OKCHJIOB.

BzaumopeiictBue Bogopoaa ¢ okcugom meau (11).

OnbIThI, TOATBEPKIAIONINE XUMUYECKHE CBOMCTBA KMCIIOT, OCHOBaHUH.

IIpakTnyeckune padoTsl

Nel.Ilpuemsl 6e30macHO paboThI ¢ 000pyAOBaHUEM U BemiecTBaMu. CTpOCHHE IIaMEHH.
Ne2.0Ouncrka 3arps3HEHHON TOBapEHHOM COJH.
Ne3.IlonydeHne 1 CBOMCTBA KHCIOpPO1a
Ne4 Tlonyuenue Bogopoaa U UCCIEIOBAHUE €TI0 CBOMCTB.
NoS.ITpuroToBieHre pacTBOPOB COJIEH ¢ ONIPEACIEHHON MAacCCOBOM JT0JIEN paCTBOPEHHOTO
BEIIIECTBA.
Ne6.Pemienne skciepuMeHTAIBHBIX 33a4 110 TeMe «BakHelIne KJ1acchl HEOPraHUIeCKUX
COCIUHEHUIN.

Pacuernblie 3a1a4n:

Brruucienne 0oTHOCUTENBHOM MOJIEKYJIIPHON MaccChl BeecTBa o popmyiie. Beraucienne
MacCOBOU JOJIH 3JIEMEHTA B XUMHUYECKOM COCTUHEHUH. Y CTAHOBIIEHUE MpOoCTenIei popmyIsl
BEIIIECTBA [0 MACCOBBIM JOJISIM 3JIEMEHTOB.



Haxoxnenne MaccoBoil 0JIM pacTBOPEHHOTO BEIIECTBA B pacTBOpe. Brruncienne macchl
pacTBOPEHHOTO BEIIECTBA M BOJIBI IJIsl IPUTOTOBJICHUS PACTBOPA ONPEEAEHHON KOHIIEHTPALIUH.

OO6bEMHBIE OTHOIICHUS TA30B MIPH XUMUUYECKUX PEAKLIUAX.

Boruncnenus no XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOTO U3
MPOJYKTOB PEAKIIMH [0 MACCE UCXOTHOTO BEIECTBA, 00bEMY MJIM KOJMYECTBY BEIIECTBA, COACPHKAIIETO
ONPEACIEHHYIO JTOJIKO TPUMECEM.

Pa3nen 2. llepuoanyeckuii 3aKoH ¥ MePHOIHMYECKAST CHCTEMA XUMHYECKHUX 3JIeMEHTOB
JL.U. Menneseesa. CTpoeHue atoma.

[lepBbie MOMBITKH KiIacCU(UKAIMM XUMHUYECKHX 3J1eMEHTOB. [loHATHE O rpymmax CXOAHBIX
sneMeHTOB. EcTecTBeHHbIE ceMelcTBa WICNIOYHBIX METAJUIOB W TrajoreHoB. biaropojaHble rasbl.
[lepuonnueckuit 3axkon J[.M.MenneneeBa. Ilepuoamyeckas cucremMa Kak €CTECTBEHHO — HAay4dHOE
KIacCU(PUKALUA XUMHUYECKHX JJeMEeHTOB. TabnuuHas Qopma mpenacTaBieHus KiacCU(UKAIMK
XUMHUYECKUX dyieMeHToB. CTpykTypa Tabnuisl «llepuoanueckas cuctema Xxumudeckux snemeHToB [.1.
MenneneeBa» (kopotkast ¢opma): A- u b- rpynmsl, nepuogsl. OU3UUECKUN CMBICI MOPSAIKOBOTO
3JIEMEHTa, HOMepa Meprojia, HOMepa IPYMIb (s 2IEMEHTOB A-TPYII).

Crtpoenue atoMa: aJIpo 1 3JIeKTpoHHas 00010uka. CocTaB aTOMHBIX SI/IEp: MPOTOHBI U HEUTPOHBI.
N3otonbl. 3apsg aTOMHOIO f]ipa, MacCOBO€ YHUCIO, OTHOCHUTENbHas aromMHas Macca. CoBpeMeHHas
(hOpMYIIMPOBKA TIOHATHUS «XUMUYCCKHH dJICMECHT.

DnexTpoHHas 000JI0YKa aToMa: MOHATHE 00 SHEPreTHUYEeCKOM YPOBHE (3JIEKTPOHHOM CJIOE), €ro
€MKOCTU. 3allOJIHEHUE JJICKTPOHHBIX CJIOCB Yy aTOMOB 3JIEMEHTOB IEPBOTO — TPETHETO MEPHOJIOB.
CoBpemenHas HopMyIHpPOBKA NEPUOAUUECKOTO 3aKOHA.

3HaueHue nepuoguueckoro 3akoHa. Hayunele noctmxenus .M. MenpaeneeBa: ucrpaBieHHe
OTHOCUTEJIbHBIX aTOMHBIX MacC, IPEJCKa3aHUE CYLIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKHU
XUMHYECKHX IEMEHTOB B iepuoandeckon cucreme. JKusHp u nesrensHocts .M. Menneneesa.

JdemoHncTpanmm:

@u3NYECKUE CBOMCTBA WIEJOYHBIX METAUIOB. B3anMmoneicTBHEe OKCHAOB HATpUs, MarHus,
docdopa, cepbl ¢ BOJIOM, UCCIIEJOBAHUE CBOWCTB MOMYyYEHHBIX NMPOIYKTOB. B3anumoseiicTBue HaTpus u
Kalus ¢ BOJIOM. DPU3HUYECKue CBOWCTBA TAJIOTEHOB. B3anMoielicTBre aTlFOMUHUS C XJIOPOM, OpOMOM U
HomoMm.

Paznen 3. CTpoeHue BemecTBa. XuMHYeCKas CBA3b
SHGKTPOOTPI/IIIaTCJ'IBHOCTI) XUMHYECKHX dJIeMeHTOB. (OCHOBHBIE BH/IbI XUMHYECKON CBSI3H:
KOBAJICHTHAsl HEIOJSApHAs, KOBAJCHTHAs IOJsApHas, HOHHAs. BaJleHTHOCTb JJIIEMEHTOB B CBETE
3JIeKTpOHHOU Teopuu. CteneHs okucnenus. [IpaBuia onpeneneHys CTENeHe! OKUCIEHUS JIEMEHTOB.
JleMoHCTpanum:
CoriocTaBieHue (1)I/ISI/IKO-XI/IMI/I‘~IGCKI/IX CBOMCTB COGI[I/IHeHI/Iﬁ C KOBAJICHTHBIMHW U HNOHHBIMH
CBSA3SIMU.

9 knacc
Pa3nea 1. MHoroo6pa3ne XuMH4YeCKHX peaKIui.

Kinaccudukanmsi XUMUYECKUX pEaKIHMi: PEakluu COCIUHCHHS, Pa3jI0KEHHUS, 3aMEIEHUs,
obMeHa. OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENTh, BOCCTAHOBUTEND, TMPOIECCHI
OKHCIJICHUSI U BOCCTAHOBJICHUSI. COCTaBJIEHUE YPABHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN
C TIOMOIIIBIO METO/1a ANEKTPOHHOTO asaHca.

TeroBbie YPPEKTH XUMHUUECKUX pPEAKIUN. DK30TEPMUUYECKUE U IHIOTECPMUUYECKUE PEAKIIHH.
TepMoxuMHuUecKue ypaBHEHHS. PacyeThbl M0 TEpPMOXUMHUYECKUM YPaBHEHHUSIM.

CkopocTh XUMHYECKUX peakiyil. DakTOphl, BIUSAIOMINE HA CKOPOCTh XUMUYECKTX PEAKIIMM.
[IepBoHavyaIbHOE MPEACTABIECHUE O KATAJIU3E.

O6parumbie peakiuu. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

XUMHUYECKUE PEAKIUU B BOJHBIX pACTBOpax. DJIEKTPOIUTHI U HEIIEKTPOJUTHI. VOHBIL.
Katnonsl u anwonsl. ['mapaTHas Teopusi pacTBOPOB. IDJIEKTPOJIUTHUECKAS] TUCCOIHAIUS KHCIOT,
ocHOBaHu# u coneil. Cnadbie U CHIIbHBIE A1eKTpoNuThl. CTenens auccoruanuu. CTeneHb AUCCOINAIIIH.
Peakiun moHHOrOo OOMEHa. YCIOBHUS TEUEHHS DPEAKIMA MOHHOTO OOMEHa /10 KOHIA. XHWMHUYECKHE



CBOWCTBA OCHOBHBIX KJACCOB HEOPTaHMYECKHUX COCIMHEHHMH B CBETE TMPEACTABICHUN 00
ANEKTPOJUTUYECKON JMCCOLMALMM W OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. Illonstue o
TUIPOJIA3E COJICH.

JdemMoHcTpauMu:

[Ipumepsl 5K30- U S3HAOTEPMUUECKUX PEAKLIUN.

B3anmopeicTBre HMHKA C COJSTHOM U YKCYCHOM KHCIIOTOM. B3auMoielicTBrue rpaHnyJIupOBaHHOTO
LMHKA ¥ [IUHKOBOM MBUIN C COJSIHOM KHCIIOTOM.

BzaumopeiictBue oxcuna menu (I1) ¢ cepHOW KHCIOTOIH pa3HOWM KOHIEHTPAIMH TPH Pa3HBIX
TeMIieparypax.

["'openue yriisi B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE.

["'openue cepsl B pacIuiaBI€HHOM CEUTPE.

WcnibrTanue pacTBOPOB BEIIECTB HA AJIEKTPUUECKYIO IPOBOIUMOCTD.

JIBU>KEeHHE NOHOB B JIEKTPUYECKOM II0JIE.

IIpakTuyeckne padoThbI:

Nel.M3yuenue BIUSHUS YCIOBUI MPOBEACHUS XUMUUYECKON PEAKIIMU Ha €€ CKOPOCTb.

No2.Pemienue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «CBOMCTBa KUCIOT, OCHOBAaHUM U COJIeH KaK
AJEKTPOIIUTOBY»

JlaGopaTopHble ONBITHI:

Peakiiuu oOMeHa MEKTy pacTBOpamMu JIEKTPOJIUTOB

Pacyernble 3a5aun: BeruncineHus o TepMOXMMUYECKUM YPaBHEHUSAM PEAKIUI.

Pa3nen 2. MHoroo6pa3ue BemecTs.

Hewmeramnsl. ['anorensl. [lonoxenne B nepuognveckoil cCUCTEME XUMUUYECKUX 3JIEMEHTOB,
ctpoeHne ux atomoB. Haxoxnenue B mpupozae. Pusndeckue M XMMHUYECKUE CBOMCTBA T'aJIOTEHOB.
[lonyyenue wu npumeHeHue ranoreHoB. Xiop. ®dusmyeckue M XUMHUECKHE CBOMCTBa XJopa.
[Ipumenenue xnopa. Xaopoogopoa. Pusnyeckue cBoiictsa. [lonyuenue. ConstHast KUcioTa u €€ Comu.
KauecTBeHHas peakuus Ha XJIOpUA-UOHBL. Pacrio3HaBaHue XJI0pHI0B, OPOMUIOB, HOAUIOB.

Kucnopon u cepa. [lonoxxenue kucinopona u cepsl B [ICXD, crpoenne nx aromo. Cepa.
Annorponus cepbl. Puszndeckue U XumMuueckue coiictsa. Haxoxaenue B npupose. [Ipumenenue cepsl.
Ceposogopoa. CepoBogopoaHas Kuciaora u ee coi. KauectBeHHast peakiys Ha cynbGua-uoHbl. OKCH
ceppl (IV). ®usnueckne u xumuueckue cBoiictBa. [Ipumenenume. CepHHCTas KHCIOTa M €€ COJIH.
KauectBennas peaxius Ha cynabpuT-uonsl. Oxcup cepsl (VI). Cepnast kucinora. XuMHUUECKHE CBOWCTBA
pa30aBIeHHON M KOHILEHTPUPOBAHHOM cepHOM KucioThl. KauecTBeHHas peakuus Ha Cynb(aT-HOHBI.
XUMUYECKHE peaklUHy, JiekKalllue B OCHOBE IIOJYyYEHHUS CEPHOM KHUCIOTHl B IPOMBIIUIEHHOCTH.
IIpuMeHeHne cepHON KUCTIOTBI.

Aot u pocdop. [Tonoxenue azota u pocdopa B [ICXI, ctpoeHne ux aroMoB. A30T, pU3HUECKUE
U XUMHUYECKHE CBOWMCTBA, MONy4YeHHE M HIpuMeHeHue. Kpyrosopor azora B mnpupoae. AMMMAK:
¢u3nyecKkrue U XUMUYECKHE CBOMCTBA, MOTyYeHne U npuMeHeHue. Conu aMMOHMsI. A30THas KUCIIOTa U
ee cBoicTBa. OKHCIMTENBHBIE CBOMCTBA Aa30THOM KUCHOTHL. IloslydeHne a30THONM KHCIOTHI B
naboparopu. XUMHUYECKHE pEaKlU{, JIeKallMe B OCHOBE IIOJYYEHMsSI a30THOM KHUCIOTHI B
poMbllIeHHOCTH. [Ipumenenne a3oTHoW kuciaoTel. ConM a30THOW KHUCJIOTBI U MX HPUMEHEHHE.
ABOTHBIE yIOOpEHHS.

®ochop. Amnorponus ¢ochopa. dPusznueckue M XuMHU4Yeckue cBoiicTBa (ocdopa. Oxcupg
dbocdopa (V). Oprodochopnas kuciora u ee conu. ochopHsie ynoopeHusi.

VYrnepon u kpemuuii. [lonoxenue yriepona u kpemuus B [ICX0D, ctpoeHue ux aToMoB. YTIiepo/.
Amnorponust yriepoaa. Ou3nvecKkne U XUMHYECKUE CBOWMCTBA yriepoaa. AncopOums. YrapHbId ras,
CBOWCTBA M (PM3UOJIOTHUECKOE JIeHCTBUE HAa OPraHU3M. YTIJIEKUCIBIN Ta3. YTolbHas KUCIO0Ta U €€ COJH.
KauectBennsle peaknuu Ha KapOoHaT-wOHBL. KpyroBopor yriepona B mpupoae. OpraHudeckue
COEIMHEHMS YIIIepoaa.

Kpemuwuii. Oxcun kpemuus (4). Kpemuaunesast kuciora u ee conu. Cmekino. Llemenm.

Meramnbl. [lonoxenune werammoB B IICXD JI.M.MenneneeBa, CTpoeHHE HUX aTOMOB.
Merammyeckas cBsI3b. OU3WUECKHE CBOMCTBA METAIIOB. Ps aKTMBHOCTH METAIOB. XHWMHYECKHE
cBoiicTBa MeTayu10B. O0mmue cnocoOs! noaydyeHus: Mmetamio. CriaBsl MeTaioB. lllenounble MeTaIbL.



[TonoxeHne 1ETOYHbIX METAUIOB B MEPUOJUYECKOM CUCTEME, CTPOCHHE MX aroMoB. HaxoxneHue B
npupoje. Maruuii u Kajabluid, UX BaKHEHIIe coeTnHeHN. JKeCTKOCTh BOJIBI M CITIOCOOBI €€ YCTPaHEHHSL.

Amomunnii. [lonoxkeHue amOMUHHS B TEPUOJAMYECKONM CHCTEME, CTPOCHHE €ro aroma.
Haxoxpaenue B mpupone. dusndeckre 1 XMMUYECKHE CBOMCTBA altOMUHUS. AMPOTEPHOCTh OKCHJIA U
TUAPOKCH/IA AJTFOMUHHSL.

Kenezo. Ilonoxenue xkeneza B NIEPUOJIUUECKON CUCTEME, CTpoeHue ero atroma. Haxoxnenue B
npupoje. dusnyeckne u XUMHYECKUE CBOMCTBA jkene3a. BaxHeilne coeMHEHUs Kelle3a: OKCHIBI,
ruapokcuibl U cou xxenesa (1) u xenesa (I11). KauecTBeHHbIE peakiuy Ha HOHBI.

JdemMoHcTpauMu:

®u3nyecKue CBOMCTBA rajJOreHoB.

[TosryueHue XJI0poBOJOPOIa U PACTBOPEHUE €TO B BOJE.

AnnoTtponHbie Mogudukanuu cepbl. O0pasibl NPUPOIHBIX CYIb(PHUIOB U CyIb(haTOB.

[Tonyyenne amMMuaka M €ro pacrBopeHue B Bojae. O3HaKOMIIEHHE ¢ O0OpazliaMd  MPUPOAHBIX
HUTPATOB, ochaToB

Mojenu KpuCTaITMUECKUX PemETOK anMasa 1 rpaduTa. 3HaKOMCTBO ¢ 00pa3aMu IpUPOIHBIX
KapOOHATOB U CUJIMKATOB

3HaKOMCTBO ¢ oOpa3uamMu Ba)KHEMIIUX COEAMHEHUN HATpHUs, Kalus, NPUPOJHBIX COCAMHEHHM

KaJIbLIMSI, pyJaMu Kelesa, COCIMHEHUSIMU  aJlOMHUHMS.  B3aumonelcTBUEe — ILIEJTOYHBIX,
IIEJI0YHO3EMENbHBIX METAJVIOB U AJIFOMUHUSA ¢ BOJ10M. CokUraHue ene3a B KUCIOPOE U XJIOPE.

IIpakTyeckue padoThI:

Ne3.IlonydeHune constHONM KUCIOTHI U U3y4€HUE €€ CBOMCTB.

No4 Pemienne skcnepuMeHTaNIbHBIX 3a7a4 110 Teme «Kuciopon u cepa»

Ne5.IlonydyeHne aMMHuaKa U U3y4eHHUE €r0 CBOWUCTB.

Ne6.ITonyuenue okcua yriepona (IV) u usydenue ero cBoicTB. Pacro3naBanue kapOOHATOB.
Neo7.Pemienne s3kcriepuMeHTaIbHbIX 3a/1a4 10 TeMe «MeTaibl U X COEAUHEHUSD.

JlaGopaTopHble ONBITHI:

BolTecHeHue rajorenaMu Apyr Apyra U3 pacTBOPOB UX COETUHEHUH.

KauecTtBennsie peakuuu cynbdu-, cyabur- u cynbdar- HOHOB B pacTBOPE.

O3zHakomMiieHHE ¢ 00pa3LaMu cepbl U €€ MPUPOIHBIMU COEITUHEHUSMHU.

B3anmoneiictBre coneil aMMOHUS CO IIETOYAMM.

KauecTBeHHbIE peakiiny Ha KapOOHAT- U CUJIMKAT- MOHBI.

KauecTBenHas peakuus Ha yriaeKUCIbIi ras.

N3yuenne o0pa3iioB MeTauioB. B3aumoseiicTBre MeTaioB ¢ pacTBopaMu cojieil. O3HakoMiIeHue
CO CBOMCTBaMU U MpeBpaIlleHUsIMU KapOOHATOB U ruipokapOoHaToB. [lonydyeHne ruipokcuaa alTtoOMUHUS
Y B3aUMOJEHUCTBHE €ro ¢ KUCIOTaMH U 1esno4aMy. KauecTBeHHbIE peaKIiMi Ha HOHbI Fe?" u Fe®'

PacyerHble 3aga4u:

Bbruuciienust o XMMMYECKUM YPaBHEHUSIM MaccChl, 00bEMa HIIM KOJIMYECTBA BEIIECTBA OJJHOTO U3
IPOAYKTOB PEAaKIMK [0 MAacCe MCXOTHOTO BELIECTBA, 00BEMY MIIM KOJIMUYECTBY BELIECTBA, COJIEPKAILETO
ONPEACIEHHYIO OO MPUMECEN.

Paznen 3. Kparkuii 0630p BakHeHIIIMX OPraHUYeCKUX BelleCTB.

IIpenmer opranmueckoir xumuu. HeopraHuueckne M OpPraHUYECKHE COECIMHEHUS. YTIEpon —
OCHOBA XM3HH Ha 3emiie. OCOOEHHOCTH CTPOEHHSI aTOMA YIJIEpo/ia B OPraHUYECKUX COSTUHEHHUSX.

VYrnesomoponsl. IlpenenvHple  yrieBomopoAsl. MeraH, 3TaH, MpomaH — NPOCTEHUIINE
NPENCTaBUTEIN  NIPEAENbHBIX  yriaeBoAopoaoB.  CTpykTypHble  (OpMysiBl  YII€BOJOPOIOB.
I"'oMosiornueckuii psi NpeaesbHbIX yriaeBo1opoaoB. I'omonoru. dusnueckne 1 XUMUYECKUE CBONCTBA
MpelelbHbIX YIIIeBOAOPOI0B. Peakunu ropenus u 3aMeuieHus. HaxoxaeHue B mpupoje npeaenbHbIX
yrieBo1opoaoB. IlpuMenenune meraHa.

HenpenensHble yrieBompopoabl. DTHICHOBBIM psi HENPEAEIbHBIX YIIIEBOAOPOJOB. OTHIIEH.
Du3ndYecKne U XUMUYECKUE CBOMCTBA ITUJICHA.

ALETUIICHOBBIM psAJl HENpeAeNbHBIX yrieBogopoaoB. AreruneH. CBoiicTBa aleTHIEHA.
IIpumeHneHue aneTuieHa.



[IpousBoaHbIe yriaeBoaoponoB. KpaTkuii 0030p OpraHWYeCKHX COCIWHEHUH: OJHOATOMHBIC
CHUPTHI, KapOOHOBBIC KUCIOTHI, CIOXKHBIE d(PHUPHI, KHUPHI, YIICBOIbI, aMUHOKHUCIOTHI, Oenku. Pomb
OCJIKOB B OpraHU3Me.
[TonsiTe 0 BBICOKOMOJIEKYJISIPHBIX BeliecTBax. CTpyKTypa IMOJIMMEPOB: MOHOMEp, HOJHUMED,
CTPYKTYpPHOE 3BEHO, CTETIeHb MouMepHu3anuu. [lonustuieH, noaunponuieH, HOJIUBUHUIXIOPHI.
JleMoOHCTpanum:
Mopnenu MolleKyl OpraHHMYecKHX COeAMHEHHU. ['opeHue yrieBoIopoAOB U OOHapy>KeHue
IIPOAYKTOB UX ropenus. KauectsenHas peakuus Ha sTuieH. [lomyuenue atusnena.
PacTBopenue 3tusoBoro cnupra B Bojie. PacTBopenue rimieprHa B BoJie.
[TonydyeHnue u cBOICTBa YKCYCHOM KHUCIIOTHI. MccienoBanue CBOWCTB JKUPOB: PacTBOPHUMOCThH B
BOJIE U OPIraHUYECKUX PACTBOPUTEIISX.
KauecTBeHHbBIE peaklMy Ha TIIIOKO3Y U KpaxMa.
O3HakoMJIEHHE ¢ 00pa3liaMy U3JIEIUNA U3 TIOJUATUIIEHA, TOJIUITPOIINIIEHA, TOJMBUHIUIXJIOPUA.
[IpakTuueckue paboOThl CrPYHIUPOBAHBI B OJIOKH — XMMHUECKHE MTPAKTUKYMbI, KOTOPBIE CIIYKaT
HE TOJIBKO CPEACTBOM 3aKpEIJIEHHS] YMEHUI U HABBIKOB, HO TAKXKE U CPEACTBOM KOHTPOJIS 3a KAUECTBOM
ux chopMHPOBAHHOCTH.



TemaTHueckoe miiannpoBanue (8 Kiacc)

IIOP: https://resh.edu.ru/subject/29/8/

Ne Tema, paznen Kos-Bo yacos Peasm3anus BOCIUTATEIbLHOI0 NOTEHIMAJIA YPOKA
1 OCHOBHBIE MTOHATUS XUMUH. 20 Bocnuranue 3anHTEpeCOBaHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTPOHCTBE MUpa U 00IIeCTBa.
[lepBoHayanbHBIE XUMUYECKHUE TOHATUS. Bocnuranue 0co3HaHHOTO BHIOOpA MHMBHUIYaTbHON TPACKTOPHUHU MPOIOIHKEHUS 00pa30BaHUs C

Y4ETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUHU.

2 Kucnopoa. Bonopoa. Bona. PactBopsi. 15 BocnuTtanue npencTaBieHU O COLMAIBHBIX HOPMAaX U IIPaBUIaxX MEKIMYHOCTHBIX OTHOIIECHUN B
KOJIJICKTHBE, y4eOHO- UCCIIEI0BATEIBCKON, TBOPUECKON U IPYTUX BUIAX JCSITEIHHOCTH.
BocnuTtanue 5K0I0rHuecky 1enecoo0pasHoro OTHOMICHUS K IPUPO/IE KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMS.
BocnuTtanue oco3HaHUs EHHOCTH COOJIIOICHUS TPaBUil 0€30MacHOTO MOBEACHUS TpH padoTe ¢
BELIECTBAMM, A TAKXKE B CUTYAIUSIX, YTPOXKAIOIIHUX 3JOPOBBIO U JKU3HU JIHOACH.

3 Baxneiiine kinaccbl HEOPraHMYECKUX 17 Bocnuranue no3HaBaTelbHON, THOOPMAITMOHHON U YUTATEIIBCKOU KYIbTYPHI.

COEIMHEHUH. BocnuTtanue 0co3HaHNs IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBBIO,

HE00X0IMMOCTH COOIOICHHSI TPaBUi 0€30aCHOCTH MpU 00pallleHuH C XUMHUYECKUMHU
BEIIECTBAMH B OBITY M pealbHON KU3HU.
BocnuTtanue 0CO3HaHHOTO BbIOOpa MHAUBUAYaTbHON TPAEKTOPUH POAOKEHNS 00pa30BaHMUsI C
YYETOM JINYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMMH.
[IproGpereHne onpiTa MPE3EHTALMN PE3YIbTATOB BBIITOJIHEHUS XUMUYECKOTO SKCIIEPUMEHTA.

4 [leproanueckuii 3aK0H U EPUOIUYECKAS 8 BocnuTanne HEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY HAYYHOMY HACJIEHIO.

CHUCTEMA XMMHYECKHUX DJIEMEHTOB BocnuTtanue noHMMaHus 3HaYeHUS] XUMUYECKON HAYKH B )KU3HU COBPEMEHHOI'O OOIIIECTBaA.
JA.M.MenneneeBa. CTpoeHue aroma. Bocnuranue cnocoOHOCTH MPUMEHATh 3HAHUS, OJIydaeMble IPU U3YYEHUN XUMUH, IS peILICHUS

3a/1a4, CBA3aHHBIX C OKPYKAOIIEH CPEAO, ITOBBIIICHNS YPOBHS SKOJIOTUYECKON KYJIBTYPHI.

5) Crpoenue BemiecTB. XUMHYECKas CBS3b. 8 BocnuTanne MUpOBO3pEHUECKHUX MPEICTABICHUN O BEIIECTBE U XUMUYECKOU PEAKIINU.

Bocnuranme 3K0JI0rHdecKu IICJ'ICCOO6pa3HOl"0 OTHOLICHUSA K MPHUPOAC KaK HCTOYHUKY KM3HH HA
36MJIC, OCHOBC €€ CyIICCTBOBAHUS, TIOHUMAaHUA HCHHOCTU 3I0POBOI'0 U 0e30I1acHOr0 06pasa
KN3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CO6CTBGHHOMy (i)I/ISI/I'-IeCKOMy N IMICUXUYCCKOMY 3/10POBBIO,



https://resh.edu.ru/subject/29/8/

OCO3HAHUS IIEHHOCTHU COOJIIOIEHUS TPaBUil 0€30MaCHOT0 MOBEACHUS TIPH PadOTe C BEIIECTBAMH,
a TaKKE B CUTYAUSX, YIPOXKAIOIINX 370POBBIO M KU3HHU JFOCH.

9 kimace
LIOP: bubanoreka LTOK https://m.edsoo.ru/7f41a636

Tema, pazaen

KoJ-Bo uacoB

Peann3zanusi BOCMUTATEIbHOI0 MOTEHI[MAJIA YpPoKa

IToBTOpEHHE

Bocnuranue no3HaBaTeNbHOM, HH()OPMAIIMOHHON U YUTATEIBCKON KYIIBTYPHIL.

Bocnuranne 0co3HaHUs HEHHOCTH )KU3HU, OTBETCTBEHHOI'O OTHOILIEHHSI K CBOEMY 3/10POBBIO,
HE00XOAUMOCTHU COOJIIOJICHUS IPaBU 0€30MaCHOCTH NP 0OpALLEHUH ¢ XUMHYECKUMHU
BELECTBAMU B OBITY U PEAJIbHOM JKU3HU.

Bocnuranue 0co3HaHHOTO BEIOOpA MHMBHUYaIbHON TPAEKTOPUU MPOIOIDKEHUSI 00pa30BaHuUs C
Y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUHU.

Oco3HaHue BaXKHOCTH PAa3BUTHUS MHTEpeca K 00yUEHHIO U MIO3HAHUIO, JTF0003HATEIbHOCTH,
TOTOBHOCTH U CIIOCOOHOCTH K caMO0OPa30BaHUIO, TPOEKTHON M NCCIIEI0BATEIBCKON
NesITeIbHOCTH, K OCO3HAHHOMY BbIOOpY HalpaBiICHHOCTU U YPOBHS 00yUY€eHUsI B AabHEHILIEM.

MHuoroo0pas3ue XUMHUYECKUX PEaKITHA.

15
IKP

[IproGpereHune onpiTa MO MIAHUPOBAHUIO, OPTaHU3AIMH U IPOBEICHUIO YUEHUYECKUX
HPKCIEPUMEHTOB: YMEHHE HaOIr0/1aTh 32 X0JIOM Ipoliecca U JeNaTh BHIBOIBI.

DopMUPOBAHHE MPEICTABICHUN O BEIIECTBE U XUMUYECKOM PEAKIIUH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU U COCTABIIAIOIINUX OCHOBY JJIsl IOHUMAaHUs CYLIIHOCTH
Hay4HOW KapTHHBI MUPa, B3aUMOCBS35X YEJIOBEKA C PUPOHOMN CPEIoH, O POJIU XUMUH B
[MO3HAHUM DTUX 3aKOHOMEPHOCTEM.

Mmuoroo6pasue BemiectB. Hemerasmiebl.

24
IKP

Bocnranie TOTOBHOCTH K pa3HOOOPa3HOH COBMECTHOMW IEATEIIEHOCTH MPH BBIITOJTHEHHH
y4eOHBIX, 03HABATEIbHBIX 33/]1a4, BHIIOJHEHUN XUMUUECKUX IKCIIEPUMEHTOB.

Oco3HaHne HECHHOCTH XU3HH, OTBETCTBEHHOT'O OTHOMICHUSA K CBOEMY 3JO0POBBIO, YCTAHOBKU Ha
3]10pOBBIil 00pa3 KHU3HU.

Oco3HaHune He0OXOIUMOCTH COOITIOIEHUS TPAaBUIT 0€30IaCHOCTH NP OOpaIlleHUH €
XMMHUYECKHMH BEIIECTBAMH B OBITY M pealbHON KU3HH.
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MeTtaimnel.

13

Oco3Hanue HNCHHOCTH KM3HU, OTBETCTBCHHOT'O OTHOLICHUS K CBOEMY 310POBbIO, YCTAHOBKH Ha
3J0pOBBII 00pa3 KU3HH.

Oco3Hanue He0OX0AUMOCTH COOIIOICHUS MTPABHII O€30MIaCHOCTH TP OOPAIIEHUH C
XMUMHYECKUMU BELIECTBAMHU B OBITY U pEabHOM JKH3HHU.

Kpartkwuii 0630p BaxkHEHIIIIX
OPraHUYECKUX COCAUHEHUMN.

10

1 KP

PasBuTHE HHTEpeca K MPAKTUYECKOMY U3Yy4YCHUIO Tpodeccuil, CBI3aHHbBIX ¢ OPraHMYeCcKON
xumMuei. Oco3HaHue BRIOOpa UHIUBHUIyILHOW TPACKTOPHH TPOJIODKEHUS 00pa30BaHuUs C y4ETOM
JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XMMHH, TOTOBHOCTH a1alITUPOBATHCS B
pogecCuOHATBLHOMI Cperie.

Oco3HaHKe [IEHHOCTH COOJIFOICHUS MIPABHJI O€30IIaCHOrO MOBEICHUS MPU paboTe ¢ BEIIECTBAMH.
BocruTanue 3K0JIOrHYSCKH LeJIeCO00Pa3HOr0 OTHOIICHHSI K IPUPOJIC KaK HCTOYHUKY JKU3HH Ha
3emiie, MOHUMAaHUS LIEHHOCTH 3/I0pPOBOTO U 0€30MmacHOro o0pa3a >KU3HH, OCO3HAHHSI IECHHOCTH
COOJTIOJICHYSI TIPABHJI OE30ITaCHOTO TTOBEJCHUS IPH PadoTe C BEIECTBAMH, a TAKIKE B CUTYALUIX,
YIPOXKAIOIINX 3I0POBBIO U JKH3HU JIFOJICH.




